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@ A sizing composition, a method for the preparation thereof and a method of use. 

@ The present Invention relates to a novel sizing composition 
in the form of an aqueous emulsion comprising a hydrophobic 
cellulose reactive sizing agent and a cationic polymer compris- 
ing a starch, the novel features of said composition being that 
the starch possesses a combination of (A) a branched, high 
molecular weight structure as reflected by an amylopectin 
content of at least 850/o and (B) a degree of substitution of 
about 6.05 to 0.40. 

Such sizing compositions can be prepared by dissolving the 
aforementioned starch in water, adjusting the temperature to 
above the melting pojnt of the sizing agent and adding the 
sizing agent to the solution so as to form a coarse emulsion , 
which is subsequently subjected to shear forces to reduce the 
particle size of the emulsion. 

The invention also relates to a method of preparing sized 
paper or paperboard by using the above-mentioned sizing 
composition. Also, the invention relates to the sized paper for 
paperboard prepared by said method. Such paper products 
show reduction in liquid absorbency as compared to products 
using conventional sizing agents, reduced consumption of 
optical highteners, and enhanced development of sizing. 
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Description 

A SIZING COMPOSITION, A METHOD FOR THE PREPARATION THEREOF AND A METHOD OF USE 

TECHNICAL FIELD 

Potion of this ste^^ 

paperboard. Finally, the invention relates to the steed os^rlZ™^^ * ( ^!^l 8ized * 

More specifically the invention relates to a o^K ^^ Prepared by this method, 
hydrophobic oenuLe-rea^Zz^LT^^^ LlL?™ * an , ac ' ue0lJS emulsi °" comprising a 
of this type are previously knowr f oer se t,ut that™?.?, P °* « 5m P risln S a starch. Aqueous emulsions 
which many of the disadvan\aqef^tte ^ 

reduced, « I will be described ^betew Thl i^o^ ^ known SEina compositions are eliminated or greatly 
BACKGROUND OF THE INVENTION 

iiqu?d^ P g7ro^ or inhibiting the naturaJ 

™tt£saSab^ ^ are 

the paper manufacturing process «i emltetor i of a ft£22£^-? t?™ 9 ^™ ° f these is to add du ""° 
can be utilized. Among the most effecTe Se £2^SE5!52^^. d, ^ t V*°P hobto mate " a 's 
believed that when using this type of aaent steino I ?«S5£5E P « ce " ulose - rea ctive sizing agents. It is 
and the hydroxyl groups of ft ce lutose ^ of ♦! by ,V!f Ctl0 , n ^. etWeentheh y dro P nobic Serial 

dimers, alkeny. succinic anhydrides ^ hydrophobic sizing agents are aikyiketene 

process 5 aSSSS e^J,oT^^ =? SPW 1 ^ """"^ 

30 emulsions having a poor effectiveness LT!^1^ «T* 06 Ut,l,Zed • but in 9 eneral surfactants give 
that much of the hydropS slTng Si! SZ^? -° *J! Ce " U,0Se fiber ' which in turn •"•»» 
cationic polymers are comparatively ^STJSSS^S^T?"^ h ° P f Per StOCk - '* has been found that 
this purpose' are described?^ pST?^,?^^!^ l cat ' on,c P 0 *™* employed for 
emulsifying agent, and the U.S. Patent 4 wSCSZ 2£L2r?2? T ° f 3 ° ationic starch M an 
35 agents resins comprising the reacSon prcSucfot ^^^^^^^^^^ 
adipic acid and diethylene triamine ep.chlorohydnn and an ammopolyamide prepared from 

or in combination with a «ap«Ki^^2SZ5?2?iSl hydrophobic or sizing agent, either alone 
40 may influence the degree of S so , as to ^22?Jta^« 2 f PaP T Furthermore ' th * choice of emulsifier 
No. 4,382,129 discloses a SSS? the manufacture of a more hydrophobic paper. U.S. Patent 
cationic polymermafenhlnce^ MTS ^ ^JT*?*' Moreover . » has been found that certain 
sizing ag P ent y s. OsTs^%%%%^^^^^^^ the celiuiose-reactive 

cationic polymer affects ^to^^XlTS^^^^T^ ^ ° Wn ° r proved how the cholca of 
and cationic polymer. In spteTthefacTtta^ ?t£££E£ , , e ' h y dro P h ° bio cellulose-reactive sizing agent 
on the market for more Zn 20 ye^ 

improved, there are still Imprwe^t Tto to frhi h ? ^ the products have been considerably 
50 cellulose-reactive sbing ige^ .Comparatively large amounts of 

sizing compositions of the prior art A reduclfon o^ J^nt « re P ella "cy with the hydrophobic 

necessa.y degree of sizing would V^ nZt .Zf "T* Si ?? 9 a9ent to be used to ° btain »• 
cellulose-reacttVe sizing aSa^tcT^nPr^I^ ?! material oosts - Edition, hydrophobic 
of a combination of certain X^sXZl^Z^J^ 9 ^ a " a ? Bon 030 be accelera,ed b * the use 
55 these strongly cationic polyS hav tte dtaSK ?J? ee " previous, y described, but unfortunately 
optical brightenersuse^ to Tmpr^ th3t they considerably impair the effectiveness of 

brigheners 9 This sets ^T^Z^^f^^^^ h lncreasad °~P«°n of optical 
minimum degree of sizing musihave been obE£ X^hT 9 Wh,,eness 9^ des of W a certain 
coating unit, as otherwise the pace -wHI be ^v2-!l!f^ the paper passes the size press or an on-line 
60 be desirable to reacCnfahVr dwree S StaMltSTf T^T 8 ' For certain P a P er S rades - « would 
milk and juice paper boarts and ^ 
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GEN ERAL DESCRIPTION OF THE INVENTION 

In accordance with the present invention, it has unexpectedly been found that a certain type of cationic 
starch in combination with a hydrophobic cellulose-reactive sizing agent gives effects which considerably 
improve or eliminate many of the deficiencies of the prior art. It has also surprisingly been shown that the 
negative effects on optical brighteners resulting from the use of many of the prior art sizing agents are 5 
considerably reduced by the sizing compositions of this Invention as compared with conventional hydrophobic 
cellulose-reactive sizing agents both with and without any added cationic polymer. 

Thus, a principal object of the invention is the provision of a new and improved composition which can be 
used for the sizing of paper, paperboard and similar products. 

Another object of the invention is the provision of a new sizing composition which is more efficient than prior 10 
art compositions in that reduced amounts of the sizing agent are needed to obtain a degree of sizing similar to 
that of previously known compositions. 

Still another object of the invention is the provision of a new sizing composition, the sizing action of which is 
more rapidly than that of prior art compositions. 

A further object of the invention is the provision of a new sizing composition that can be used to obtain 15 
higher degrees of sizing than is today possible. 

A still further object of the invention is the provision of a new sizing composition, for which the negative 
effects on optical brightener consumption has been reduced as compared to prior art sizing compositions. 

A further object of the invention is the provision of a new sizing composition which will give a dispersion 
having an outstanding stability. . & 

A still further object of the invention Is the provision of a new sizing composition that can be used to obtain 
better printing and copying characteristics of the paper, i.e. an improved adhesion of toner ink at 

photocopying. ..... 

Another object of the invention is the provision of a new process for the preparation of a sizing composition 

as disclosed above. . . 25 

Still another object of the invention is the provision of an improved method of preparing sized paper or 
paperboard which utilizes the new sizing compositions according to the invention. 

A still further object of the invention is the provision of sized paper or sized paperboard having improved 
properties due to the use of the novel sizing composition herein disclosed. 

In accordance with the invention, these and other objects are accomplished by the provision of a sizing 30 
composition in the form of an aqueous emulsion comprising a hydrophobic cellulose-reactive sizing agent and 
a cationic polymer comprising a starch, the novel characteristic features of the composition being that the 
starch possesses a combination of (A) a highly branched, high molecular weight structure, as indicated by an 
amylopectin content of at least 850/0 and (B) a degree of cationization or degree of substitution (D.S.) of 0.045 

t0 Thus the type of cationic starch which has unexpectedly turned out to impart to the paper the 
above-mentioned outstanding properties is a starch that is essentially of the so-called amylopectin type and 
has a certain critical degree of cationization. As is well known to those skilled in the art, most starches contain 
two types of glucose polymers, amylose and amylopectin. Amylose Is a linear, low molecular weight glucose 
polymer having an average degree of polymerization of about 800 for corn starch, for example, and about.3000 40 
for potato and tapioca starch. Amylopectin, in contast, is a branched, high molecular weight starch fraction- 
having an average degree of polymerization about 500 to 3000 times as high as the degree of polymerization of 

^s^sTresult of their branched structure and high degree of polymerization, starches of the so-called 
amylopectin type, i.e. those having an amylopectin content (amylose content + amylopectin con- 45 
tent — 1000/0) of at least 85<Vb by weight, are inherently high molecular weight, having number average 
molecular weights of about 200,000,000 to 400,000,000. For example, corn and wheat starch, haying 
amylopectin contents of about 729/o have a number average molecular weight (degree of polymerization x 162) 
of about 500.000. In contrast, waxy maize starch having an amylopectin content of about 99-100% has a 
number average weight of about 320,000,000. 50 

Starches having a high degree of the amylose type of starch, i.e. linear, low molecular weight starches, do 
not yield the advantages of the starches used in this invention, regardless of the degree of cationization. Nor 
do starches which essentially consist of the amylopectin type of starch but which have a low degree of 
cationizati^ give similar effects. The amount of amylopectin and amylose present in a starch is determined by 
its origin Thus, by way of example, potato starch contains naturally approximately 79% of amylopectin, while 55 
corn starch contains naturally approximately 72% of amylopectin and wheat starch contains naturally 
approximately 72% of amylopectin. The content of amylopectin can be increased by fractioning the starch. 
Preferably, a starch having naturally a high content of amylopectin can be used, such waxy maize starch having 
as much as 99 to 100% of amylopectin. It is also possible to mix starches of different origins to obtain a ratio of 
amylose to amylopectin within the scope of the invention. 

As to the upper limit of amylopectin present in the starch, this limit may reach 100%, although it may be 
difficult in practice to reach such a high amylopectin content. However, as was mentioned above, so called 
waxy maize starch containing about 99<Vo of amylopectin has been found especially suitable in accordance 
with the invention. In general the content of amylopectin in the starch should be as high as possible, at least 
85o/o more preferably about 90-100o/o, and most preferably about 95-100o/o, e.g., approximately 99o/o as found 65 
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in waxy maize starch. 

js/ss: vs^^?sizss^^ by means ° f the ***** - -» <* s. 
r assist as used herein can schematica ^ be Vepresen ,ed * *• fo - ui - 

ESESKS^ Seo^Sl^uXn the DS - va,ue - A saccharfde un,t has *~ 

value may be any value beX VoSaSt^^, » 1° StafCh ' 8 3> ThUS ' theoretically the D.S. 
accordance with the nZ L„Z » ? t, ° n,C Starch - Howev er. as was mentioned above in 
ceiiulose-reaSs^ that in combination wrth a 

starch having a D.S. value Tin T^^^Jl!^^SSS!^ l, ^ giVe outstand 'n9 results is a 
within the range of about 005-0 20 mo^^^'S' i a P referred de sree of substitution is 

0.06-0.10. a typical va!ue beSg e ?'o 07 * ^ ^ SUCh aS about 0X **> Z0 - ■* about 

properties which are req™ed ordel^M 
agent:cationlc starch for most sS agen s^ 

about 1 :0.05 to 1 :0.5 being esDecialtJorefr^r i . 2. th i ranae of 1 :0.02 to 1 :2, a range of 

anhydride, ratios of £out ^0.01 to ^^^bHleS ^ " C di ^°^ lic an ^ ridea - as alkyl succrnlc 

a) acid anhydrides of the formula: 
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Son atoms'; * ~ ° f dtfferent and each re P resent hydrocarbon radicals containing 7-30 

b) cyclic dicarboxylic anhydrides of the formula': 
O 
II 



(R 6 CH = C=0) 2 

where R 6 is a hydrocarbon radical having 6-30 carbon atoms, preferably a.kyl having 6-22 carbon atoms; 

55 d) isocyanates of the formula: 

R 7 -N=C=0 

A n~w»w '! 8 fj ydrocarbon rad ^ having 7-30 carbon atoms. 

^^^ofrZ^TS^ r £Z*V°r SeCt, °1 0) fe 8 —* «**«•. «™* * 
60 anhydride. As to the ketone dimers of s fr ° m SeCtlon b > is 'sooctadekenyl succinic 

hydrocarbon rad.caU.thoS T X* M * m a ' S ° USe ^' as 

Of the above mentioned fou fl ™ S^cetlutesf '\ mOSt preferred as indicated - 

section b) and the ketone dimeTJ ■ £ i2£ Ca,ulose - r eact,v e agents, the cyclic dicarboxylic anhydrides of 
preferred. d ' merS ° f SeCt,on c) are most preferred, the ketone dimers being especial? 

55 Prefer the hydrocarbon radicais R, R 3 . R e and H 7 are saturated, linear chain radicais which may. 
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however contain unsaturation and cyclic or aromatic substituents. Re preferably Is a saturated linear chain or 
branched alkyl radical Further, R 2 . Rs, Re and R 7 should preferably have 14-22 carbon atoms, and R 6 should 
preferably have 14-30 carbon atoms. The hydrocarbon groups R 2 , R3, R4, Rs, Re. and R 7 |n each of the above 
formulae may also be substituted, e.g., with halogen, for example chlorine, where a special effect is desired 

The sizing compositions according to the invention can optionally contain additional conventional 
ingredients known to be useful in sizing compositions of the present type. Examples of common additives, 
include dispersing agents, and additional retention agents. Furthermore, any of the synthetic resins known to 
increase the rate of sizing or otherwise improve sizing formulations may also be added, if desired. 

In the preferred embodiment, the emulsions of this Invention preferably contain an anionic dispersing agent. 
Suitable anionic agents are described in U.S. Patent No. 3,223,544 which discloses the use of many common 
and advantageous dispersing agents, the disclosure of which is hereby incorporated by reference. Preferred 
anionic dispersing agents include iignosulfonates, polynapthalene sulfonates and styrene sulfonate-contain- 

ing polymers. . 

The amount of anionic dispersing agent employed is a function of the purity of the sizing agent, specific type 
of starch and degree of cationicity, and specific dispersing agent used. With some sizing agents, such as 15 
impure alkyl ketene dimers, no anionic dispersing agent may be required. Generally, the anionic dispersing 
agent will be used in an amount of up to 0.15°/o by weight. 

According to another feature of the invention there is provided a process for preparing the new sizing 
composition said process being characterized by dissolving said highly branched, high molecular weight 
starch in water if necessary by the addition of heat and by the incorporation of a dispersing agent therein; 20 
adjusting the temperature of the resulting solution to a temperature above the melting point of the 
cellulose-reactive sizing agent and then adding said sizing agent to the solution so as to form a coarse 
emulsion; subjecting said coarse emulsion to shear forces so as to reduce the particle size of the emulsion; 
and if necessary, cooling the emulsions thus obtained. 

In connection with the dissolution of the cationic starch in water, it should be added that the upper limit of 25 
the starch concentration is in practice dictated by the handleability of the starch solution, as high starch 
concentrations give high viscosities. 

The coarse emulsion obtained can be subjected to shear forces by means of a disperser, a homogeniser or 
the like in accordance with known principles. If this operation is performed at a temperature above ambient 
temperature e.g. when emulsifying solid cellulose-reactive sizing agents such as ketene dimers having 
saturated alkyl chains, the emulsion is thereafter cooled to room temperature. Optionally pH is adjusted and/or 
a biocide or a synthetic resin is added as is common in the art, which operations can be made at any stage of 

th Accorolng to still another feature of the invention, there is provided a method of preparing sized paper or 
paperboard where a sizing agent is added during the manufacture of the paper or paperboard, the addition 
beinq made either to the paper stock before dewatering the same or to the size press through which the paper 
or paperboard is passed. The method of the invention is characterized by using as the sizing agent any of the 
sizing compositions as herein described and is particularly advantageous for use with paper stocks with added 
optical brighteners such as stilbene disulf onic acids. 

Preferably the novel sizing agent according to the invention is added to the paper stock before said stock is 40 
dewatered The exact point of addition of the sizing composition is not critical, but according to an 
advantageous embodiment of the invention the sizing composition is added less than 5 minutes before the 

P£ The Soinfof ^^composition required varies from case to case depending on the type of pulp utilized 
and the final degree of hydrophobic^ desired, but generally the amount, calculated as the total solids content, 
is from about 0.4 kg per metric ton of paper or paperboard to about 4 kg per metric ton of paper or Paperboard. 

In addition to the advantages of the invention which have been discussed above or will be descnbed in the 
Examples it has also quite unexpectedly been found that among starches having the degrees of substitution 
within the scope of the invention, those having a major proportion, or as high a proportion as possible, of 
amvlODectin will give more stable dispersions. , At _ A 

The invention will now be further described by the following non-limiting examples, wherein the percentages 
or amounts are by weight unless stated otherwise. 

^alkylk etene dimer based sizing emulsion is prepared by the addition of 125 parts of cationic starch to 55 
2500 parts of water followed by heating the mixture formed for a period sufficient to obtain a clear, high viscous 
starch solution. To this mixture there are added 20 parts of an anionic dispers ng agent (serene 
sulfonate-containing polymer) and 500 parts alkylketene dimer prepared from a mixture of stearic acid (6Wb), 
palmitic acid (350/o) and myristic acid (5<Vb). i.e. Re is a linear saturated hydrocarbon radical containing 12-16 
Sn atoms in the following distribution: 16 carbon atoms (60%); 14 carbon atoms (35W, 12 5 carbon atoms 60 
tso/o) The mixture is then stirred until all alkylketene dimer is molten. The coarse emulsion obtained is then 
passed through a high pressure homogenizer at a pressure of 200 bars and is cooled to room ^^P 6 ^;""^ 
diluted to a final ketene dimer concentration of 100/o. The sizing emulsion thus formed is a milky liquid having a 

'^o^rffeTent types of starches were evaluated as emulsifying agents/fixing agents in the manufacture of 65 
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the sizing agents described above. The sizing effects of the dispersions obtained were tested by adding the 
dispersions to a diluted pump suspension (containing 1000/o of bleached birch sulphate pump) which was then 
used in a laboratory sheet former for the manufacture of paper sheets having a grammage of 65 g/m 2 . After 
pressing the paper sheets for 5 minutes at 3 bars and drying for 10 minutes at 90° C the sizing thus obtained 
5 was evaluated by measurements in a so called ink penetration tester where the degree of hydrophobicity is 
characterized by the time dependent reduction of reflectance of the front side of a paper sheet following 
contact of the rear side of the paper with ink. A weakly sized paper thus very rapidly loses Its reflectance value 
while the front side of a well sized paper retains its reflectance for a ionger period of time. The results of the 
evaluations are presented in the following table: 
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Type of Starch 


0/0 of 
Amylopectln 
in the Starch 


Degree of 
Substitution 


Added 
Amount, kg 
AKDVton of 

Paper 


0/0 

Reflectance 
(10 min. of 
Contact 
Time) 


Stability 


A. 




EMPRESOL 


< 8O0/0 


0.085 


0.30 


20 


Unstable, 






D9 (Emsland 






0.40 


20 


(separates 






Chemie) 






0.45 


20 


within 
















weeks) 


B. 




HEBO 260 


99o/o 


0.023 


0.30 


20 


Stable for at 






(Amaizo) 






0.40 


84 


least 3 












0.45 


92 


months 
















(23° C) 


C. 




F 2610 


990/0 


0.072 


0.30 


78 


Stable for at 






(Emsland 






0.40 


89 


least 3 






Chemie) 






0.45 


94 


months 
















(23°C) 


D. 




Commercial 






0.30 


20 


Stable for at 






neutral sizing 






0.40 


83 


least 3 






agent* * 






0.45 


89 


months 



* AKD means alkyl ketene dimer. 

** Aquapel@> 225 (Hercules), containing 10% AKD wax, stabilized with cationic starch. 

35 

Example 2 

On a fine paper machine a commercial sizing agent according to Example 1 D is utilized. The degree of 
hydrophobicity of the resulting paper, expressed as COBBeo, varied within the range of 22-26 g/m 2 . The 
40 commercial sizing agent was then replaced by a sizing agent according to Example 1 C, which was dosed at 
the same concentration as the previously used product. The result of the replacement was a gradually reduced 
COBBeo value which stabilized after one hour at about 15 g/m 2 . 

Comparative Example 1 

45 On a fine paper machine a commercial AKD-based neutral sizing agent according to Example 1 D was dosed 
at a concentration of 850 g of alkyl ketene dimer per ton of produced paper. The degree of sizing, expressed as 
COBBeo, was measured at about 25 g/m 2 . The dosage was then reduced to 750 g of alkyl ketene dimer per ton 
of produced paper. The hydrophobicity of the paper was then gradually reduced and finally reached a level that 
is unacceptable from a quality point of view (COBBeo >30 g/m 2 ). 

50 

Example 3 

A sizing agent according to Example 1 C was dosed on a fine paper machine at a concentration of 850 g of 
alkyl ketene dimer per ton of produced paper. The degree of sizing, expressed as COBB60, varied within the 
range of 20-25 g/m 2 . The dosing of the sizing agent was reduced to 640 g of alkyl ketene dimer per ton of 
55 produced paper without any reduction of the degree of sizing. The measured COBBeo-values varied within the 
range of 20-25 g/m 2 . 

Comparative Example 2 

A sizing agent according to Example 1 A was dosed on a fine paper machine at a concentration of 850 g of 
60 alkyl ketene dimer per ton of produced paper. The degree of sizing, expressed as COBB60, measured about 25 
g/m 2 . The toner adhesion, i.e. the ability of the paper to adhere the toner ink used in Xerox (R) photocopier 
machines, was found inferior to the adhesion obtained for paper sized with a sizing agent according to 
Example 1 C. 

65 
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Example 4 m . . 

A commercial AKD-based sizing agent according to Example 1 D was dosed on a fine paper machine at a 
concentration corresponding to 860 g of alkyl ketene dimer per ton of produced paper. The toner adhesion of 
the paper, i.e. the ability of the paper to adhere the toner ink, was measured and recorded. 

The commercial sizing agent was then replaced by a sizing emulsion according to Example 1 C, which was 
dosed at a concentration corresponding to 640 g of alkyl ketene dimer per ton of produced paper. The toner 
adhesion was again measured and registered and was found to be superior to the adhesion obtained for the 
commercial sizing agent. 

Thus, this example shows that the new sizing emulsion according to the invention can be utilized to obtain 
better printing and copying characteristics of the paper, i.e. an improved adhesion of toner Ink at 
photocopying. 



Claims 
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Example 5 ^ 

A commercial AKD-based sizing agent according to Example 1 D was dosed on a fine paper machine at a 
concentration corresponding to 850 g of alkyl ketene dimer per ton of produced paper. The required 15 
consumption of optical brightener (anionic-self fixing) to obtain a specified degree of whiteness was 
continuously measured. The commercial sizing agent was then replaced by a sizing emulsion according to 
Example 1 C and said sizing agent was dosed at a concentration corresponding to 640 g of ketene dimer per 
ton of produced paper. The consumption of optical brightener was found to be reduced by 20<Vo without any 
detectable loss of paper whiteness. The degree of sizing, expressed as COBBeo, was still stable and varied 20 
within the range of 20-25 g/m 2 . 



1. A sizing composition in the form of an aqueous emulsion comprising a hydrophobic 
cellulose-reactive sizing agent and a cationic polymer comprising a starch, characterized in that the 
starch possesses a combination of (A) a branched, high molecular weight structure as indicated by an 
amylopectin content of at least 85o/o and (B) a degree of cationization or degree of substitution (D.S.) of 
0.045 to 0.40. 30 

2. A sizing composition according to claim 1 , characterized in that said proportion of amylopectin is 90 
to 1000/0, and more preferably 95 to 100%. 

3. A sizing composition according to claim 2, characterized in that said proportion of amylopectin is 
within the range of 98.0 to 100.00/0. 

4. A sizing composition according to claim 3, characterized in that the starch Is waxy maize starch. 35 

5 A sizing composition according to any one of the preceding claims, characterized in that said degree 
of substitution is within the range of 0.05 to 0.20. preferably 0.05 to 0.10, such as 0.06 to 0.20, e.g. 0.06 to 
0.10. 

6 A sizing composition according to any one of the preceding claims, characterized in that the ratio of 
cellulose-reactive sizing agent :cationic starch is within the range of 1:0.02 to 1:2, preferably within the 40 
range of 1:0.05 to 1:0.5. , . 

7, A sizing composition according to any one of the preceding claims, characterized in that the 
hydrophobic cellulose-reactive sizing agent is selected from the group consisting of: 
a) acid anhydrides of the formula: 



45 



50 



where R2 and R3 are the same or different and each represent hydrocarbon radicals containing 7-30 55 
carbon atoms; 

b) cyclic dicarboxyiic anhydrides of the formula: 

60 
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O 

where R 4 contains 2 or 3 carbon atoms and Rs is a hydrocarbon radical having 7-30-carbon atoms; 

c) ketene dimers of the formula: 
(RsCH = C=0) 2 

where Be is a hydrocarbon radical having 6-30 carbon atoms, preferably aikyl having 6-22 carbon 
atoms; and 

d) isocyanates of the formula: 
R 7 -N-C=0 

where R7 is a hydrocarbon radical having 7-30 carbon atoms. 

8. A sizing composition according to any one of the preceding claims, characterized in that the 
hydrophobic cellulose-reactive sizing agent is a ketene dimer of the formula: 

(R 6 CH - C=0) 2 

where Re is hydrocarbon radical having 6-30 carbon atoms, preferably alkyl having 6-22 carbon atoms. 

9. A sizing composition according to any one of the preceding claims, characterized in that it further 
contains a dispersing agent and/or an additional synthetic resin. 

10. A process of preparing a sizing composition according to any one of claims 1-9, characterized by 
dissolving said branched, high molecular weight starch in water, if necessary by the addition of heat and 
by incorporating a dispersing agent therein; adjusting the temperature of the obtained solution to a 
temperature above the melting point of the cellulose-reactive sizing agent and then adding said sizing 
agent to the solution so as to form a coarse emulsion; subjecting said coarse emulsion to shear forces so 
as to reduce the particle size of the emulsion; and if necessary cooling the emulsion thus obtained. 

11. A method of preparing sized paper or paperboard where a sizing agent is added during the 
manufacture of said paper or paperboard, either to the stock before dewatering the same or to the size 
press through which the paper or paperboard is pressed, characterized by using as said sizing agent the 
sizing composition as claimed in any one of claims 1-9, said sizing composition preferably being utilized in 
an amount of from about 0.4 kg total solid per metric ton of paper or paperboard to about 4 kg total solid 
per metric ton of paper or paperboard. 

12. A method according to claim 11 characterized by adding said sizing composition on the stock less 
than 5 minutes before dewatering the same. 

1 3. Sized paper or paperboard whenever prepared by a method as claimed in any one of claims 1 -1 2. 
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